Resting-state MEG Source Imaging Pilot Study in Children with Mild Traumatic Brain Injury.
Mild traumatic brain injury (mTBI) accounts for the vast majority of all pediatric TBI. An important minority of children who have suffered a mTBI has enduring cognitive and emotional symptoms. However, the mechanisms of chronic symptoms in children with pediatric mTBI are not fully understood. This is in-part due to the limited sensitivity of conventional neuroimaging technologies. The present study examined resting-state magnetoencephalography (rs-MEG) source images in 12 children who had mTBI and 12 age-matched control children. The rs-MEG exams were performed in children with mTBI 6 months after injury when they reported no clinically significant post-injury psychiatric changes, few if any somatic sensorimotor symptoms but did report cognitive symptoms. MEG source magnitude images were obtained for different frequency bands in alpha (8-12 Hz), beta (15-30 Hz), gamma (30-90 Hz), and low-frequency (1-7 Hz) bands. In contrast to the control participants, rs-MEG source imaging in the children with mTBI showed: 1) hyperactivity from bilateral insular cortices in alpha, beta, and low-frequency bands, from left amygdala in alpha band, and from left precuneus in beta band; 2) hypoactivity from bilateral dorsolateral prefrontal cortices (dlPFC) in alpha and beta bands, from ventromedial prefrontal cortex (vmPFC) in beta band, from ventrolateral prefrontal cortex (vlPFC) in gamma band, from anterior cingulate cortex (ACC) in alpha band, and from right precuneus in alpha band. The present study showed that MEG source imaging technique revealed abnormalities in the resting-state electromagnetic signals from the children with mTBI.